Rear Lighting System Applied to an Automotive Vehicle 



DESCRIPTION 
[Paral] Field of the Invention: 

[Para 2] The present invention generally relates to a rear lighting system 
applied to an automotive vehicle, and more particularly to a rear lighting 
system capable of carrying out multiple functions and of compensating for a 
possible malfunctioning of any of the light sources included in the system. 

[Para 3] Description of the Related Art: 

[Para 4] With the advancement of the manufacturing technology of Light- 
Emitting Diodes (LED), and the consequent reduction in price thereof, the 
standard light bulbs used in vehicle rear lighting systems have begun to be 
replaced by this class of devices. At the same time, the possibility of using the 
same light source or light sources to carry out different functions has been 
worked on, for example, according to the intensity to be made to circulate 
therethrough. 

[Para 5] Several proposals focused on said replacement and introduction of 
LEDs and on using the advantages they offer regarding the variation of light 
intensity emitted according to the variation of electrical intensity to be made to 
circulate therethrough, have appeared in recent years. One of them is provided 
by patent application US2002/01 91416, which proposes a module formed by 
LEDs adapted for being used instead of a bayonet type bulb. The module is 
formed by a plurality of LEDs assembled on a printed circuit associated to 
control means energizing the LEDs with two intensity levels: one for making 
them function in brake light mode and another one for making them function 
in rear light mode. 
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[Para 6] The intensity level regarding the brake light mode is claimed as 
higher than that provided in the rear light mode, and the necessity for a higher 
intensity level is not considered, such as that which a possible operating mode 
of anti-fog lights, for example, would require, which is not provided for in the 
application. 

[Para 7] One proposal which does consider using the same light sources as 
brake lights and anti-fog lights, among other functions, is that disclosed in 
patent application US-A-2003/020641 8, concerning a rear light assembly with 
one light source and an enclosure with a light transmissive portion. One 
portion of the enclosure includes a material, adhered to determined regions of 
the transmissive portion, which by being electrically energized varies its light 
transmission properties so that the assembly can develop different lighting 
functions, such as brake lights, parking lights, backup lights, anti-fog lights, 
etc. 

[Para 8] Although it is claimed that the light source has two filaments for 
emitting with two intensity levels, the patent is focused on achieving said 
lighting functions as a result of the properties of said material. On the other 
hand, in said application, the possibility of using more than one light source is 
not considered. 

[Para 9] In neither of the two mentioned background documents is the 
monitoring of the operation of the light sources proposed, something that 
Spanish patent ES-A-21 07356 does propose, which relates to a sequencer and 
vehicle brake lamp failure detector device. The device comprises an electronic 
circuit including a series of steps, among which there is a sequencing step 
thanks to which the brake lights emit by means of flashing, and a detector 
step monitoring the brake lamps, analyzing electronic and/or optical 
parameters thereof, and an actuation step for actuating warning lamps of the 
vehicle in the event that a positive detection by said detector step occurs. The 
possibility of choosing an operating mode is provided, in which only the 
sequencer step acts, another one in which only the detector step acts (the 
lamps continuously emitting) and another one in which both steps act. 
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[Para 1 0] The patent is only applied to brake lights and does not propose the 
possibility of compensating for a possible malfunctioning thereof, but only 
actuating warning lights and other signaling elements when said 
malfunctioning is detected. 

[Para 1 1] Description of the Invention 

[Para 1 2] It is interesting to make a proposal considering the use of a single 
lighting assembly, which by combining the light sources included therein 
and/or varying the intensity circulating therethrough, can carry out different 
lighting functions, such as those regarding brake lights, anti-fog lights, etc., 
and including, as in the last background document mentioned, detection 
means for detecting the malfunctioning of said light sources, but unlike said 
background document, said detection does not only serve for actuating a 
corresponding signaling device, but also for compensating for said 
malfunctioning by means of the increase of the intensity circulating through 
the light sources or by means of switching on other spare light sources, thus 
achieving the compensation of the light decrease which said malfunctioning 
may cause. 

[Para 1 3] The present invention relates to a rear lighting system applied to an 
automotive vehicle, of the type comprising: at least one supporting element, 
such as a rigid or flexible printed circuit; a plurality of light sources, preferably 
LEDs, assembled on said supporting element, which is at least one in number; 
and a control means electrically connected to said light sources, to actuate 
them such that the light sources can emit with at least two light intensity levels 
in order to carry out at least two corresponding lighting functions, one of 
which consists of acting as brake lights and another one as anti-fog lights, 
although more than two light intensity levels are possible. 

[Para 14] Said control means comprise detection means for detecting a 
malfunctioning of at least one of said light sources and are adapted to 
compensate for a corresponding variation in the total light intensity provided 
by the system due to said malfunctioning by means of actuating or 
deactivating at least another one, or other ones, of said light sources which 
remained switched off, and/or increasing or decreasing the current to be made 
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to circulate through at least said other light source, another different one, or 
all those included in the system. 

[Para 1 5] Brief Description of the Drawings 

[Para 1 6] Other features of the invention will become clearer from the 
following description of an embodiment example illustrated in the attached 
drawing and which should be taken as an illustrative and non-limiting 
example. In the drawing: 

[Para 1 7] Figure 1 shows in a partially schematic manner an embodiment 
example of the lighting system proposed by the present invention, and 

[Para 1 8] Figure 2 shows another embodiment example of the system in 
which the light sources are divided into two groups. 

[Para 19] Detailed Description of the Invention 

[Para 20] As shown in the attached figures, the present invention relates to a 
rear lighting system applied to an automotive vehicle, of the type comprising: 
a supporting element 1 , preferably a rigid or flexible printed circuit; a plurality 
of light sources 2, preferably LEDs, assembled on said printed circuit and 
welded to electroconducting tracks thereof; and a control means 3 electrically 
connected to said light sources 2 to actuate them such that the light sources 2 
can emit with different light intensity levels in order to carry out different 
corresponding lighting functions, such as those of acting as brake lights, anti- 
fog lights or sidelamps, although other functions are possible. 

[Para 21] Said control means 3 comprise detection means for detecting a 
malfunctioning of at least one of said light sources 2, and are adapted to 
compensate for a corresponding variation in the total light intensity provided 
by the system due to said malfunctioning by means of actuating or 
deactivating at least another one of said light sources 2 and/or increasing or 
decreasing the current to be made to circulate through at least said other light 
source 2 or another different one. 

[Para 22] For one embodiment example, the light sources 2 of said plurality 
of light sources 2 are divided into a first group, or main group, and a second 
group, or spare group, which light sources 2 are usually switched off but at 
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least a part of which are actuated by the control means 3 to compensate for 
the malfunctioning of any of the light sources 2 of the first group, when 
necessary. 

[Para 23] In another embodiment example, the light sources 2 of the plurality 
of light sources 2 are actuated all at the same time by said control means 3, 
and when a malfunctioning of one of them occurs, the control means 3 
compensate for a corresponding variation in the total light intensity provided 
by the system due to said malfunctioning by means of increasing or 
decreasing the current to be made to circulate through all the light sources 2, 
or through some of them. 

[Para 24] A combination of the two explained embodiment examples is 
possible, i.e. the malfunctioning of one or more light sources 2 is 
compensated for by means of switching on any light source 2 belonging to a 
spare group while at the same time increasing the intensity to be made to 
circulate through the light sources 2 switched on. 

[Para 25] The combination in the system of light sources 2 emitting light of 
different colors is also possible, therewith achieving an increase in the number 
of lighting functions to be provided by the proposed rear lighting system. 

[Para 26] The control means 3 comprise an electronic system, comprising at 
least one microprocessor, associated to said detection means, electronic 
system by means of which the control means 3 control the current to be made 
to circulate through the light sources 2, increasing it or decreasing it, 
depending on the case, preferably using Pulse Wave Modulation (PWM) 
techniques. 

[Para 27] The invention also proposes actuating the light sources 2 to emit 
with said light intensity level in order to carry out said function consisting of 
acting as brake lights, according to a corresponding detection of a sudden 
speed reduction of the vehicle not caused by the actuation of a brake pedal 
thereof, the control means 3 therefore being suitably adapted for that. 

[Para 28] To detect said sudden speed reduction of the vehicle, the system 
comprises a series of suitable detectors, such as an accelerometer and/or 
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inclinometer, or simply carries out a corresponding consultation with a 
computer on board the vehicle through the control means 3, computer which 
is aware of said sudden speed reduction by means of a series of associated 
devices known by a person skilled in the art. 

[Para 29] For another embodiment example, the control means 3 are adapted 
to actuate the light sources 2 to emit with said light intensity level in order to 
carry out said function consisting of acting as anti-fog lights, according to a 
corresponding detection of fog in the environment surrounding the vehicle, 
thus the system comprises one or several fog sensor devices, which in turn 
comprise a humidity sensor and a temperature sensor. 

[Para 30] For a preferred embodiment example, the proposed system is 
partially arranged inside a casing closed with a cover, at least partially 
transparent, situated in the rear part of a vehicle, being part of the control 
means 3 arranged in another part of the vehicle different to that of said casing, 
and the electronic system preferably being part of a computer on board said 
vehicle. Such case is possible with the embodiment example shown in Figure 
1 , in which the control means 3, schematically shown, are spaced from the rest 
of the system. 

[Para 31] In another embodiment example the entire system is arranged 
inside said casing. Such case is possible with the embodiment example shown 
in Figure 2, in which the light sources 2 are divided into two groups, 
assembled on a flexible printed circuit 1 , in which the electronic components 
forming the control means 3 are also connected, and being possible to adapt 
the circuit to the taillight of a chosen vehicle, and therefore arrange it inside 
said casing. The two groups of light sources 2 can function in any of the 
previously explained modes for different embodiment examples, i.e. keeping 
one of the groups switched off while no light source 2 of active group fails, or 
keeping the two groups switched on and varying the intensity to be made to 
circulate through all the light sources 2 when a malfunctioning of any of the 
light sources 2 is detected. 
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[Para 32] A person skilled in the art could introduce changes and 
modifications in the described embodiment examples without exceeding the 
scope of the invention as it is defined in the attached claims. 
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